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l!AJOR APPARA'l'US C8 THE LABORATORY 
.I. The High Speed Water Tunt:Wl 
Uaed For: Determination ot oaTitaUcm oharaoteristioaJ 
coettioienta of drag, oro• toroe, 11tt 1 and lllOJDSnt, 
either nth or without caTitationJ aD4 preuure di.tri-
bution, all in oor:..nection with pi"Qjeotilea. 
Teats Gi.,..t CaVitation influence, probable pertor.anoe 
of projectile, proper location for hydrostatic control 
open~•• opportunitlea tor apeoitio design ~roT•en", 
n.w faots ~plioable to general dea1gn. 
lllproved. Tunne 1: Oonatruotio n :\a well adw.noed on Sa-
proveme.nts for thil tunnel which will give better aD! 
extended perfcrmance. Principal improwmml'h are 
i~rea.secl veloc1.t6:ea aDi lowr preaaurea for cavitation 
atudiea. -. · 
' . 
nlustrati"9"8 J.todelt !'HE 12.15-mCR .Ali!ISUBJfARIJTE :OOCKJr.r, the 
origi.nal. design and two vi8W1J with 11011U'1e d noaea. 
'!'he nft' noaea reool!IDind.ed by 1hi.8 Laboratory give materi-
ally inoreued tel'llinal v.looit1ea and a oheiDe u to 
otblr aharaoterilltioa. 'l'hia 18 typical ot a aervioe thia 
Laboratozy can g1 Te • 
-IGt-1 SPEED 
WATER TUNNEL 
California Institute of Tcchnolosey . 
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JllU 11-1 toRPIDO. 
!hU ahl'ou4 ~ tall wu 4••ls-• btre d reaul•a ill 
blprowd. oonbrol mel entraDM pert-omoo•• 
KAB 18 !ORPIOO • 
1hs. Laboratory -.4e oontrlbutiou ~ the 4u1p aa4 
a1:wl1 .. ot a:ba\1.-t al'NllSJ •nta• 
7 e.l•liCli AfttaU8JU.BI!m ROCD! • 
!WO ot ei1Ji' .odell t.att4 tvr o~uat1 ~ pel'foJ"JIIID4e• 
100 LB• ! 18 I. Pe B«a with Ail"- &Ill 1fateP-n.1gh' J..ttel"bocls.ta. 
Perfo!'Miloe in alP o.n be downat.4 m '-nel it dP 
•1ool1:iea .n tppreobbq below •0111•• 
1'hl P\111 1 Cleu 1 Cavitation Bub1J~ .• 

!op (r~•) a P:rotU.e (l.eft) View~ of oa"fi-.,tca Deft~ 
- Oil t~ • I! JOIIb 
811eh· 'rlMfa are a.l.W 11o 1Jhl oa'ritatiOil ohanow:rtatt• 
of a 8peoit1o pnjeatil.e u -'l"NW with thoH nla'*-
1DC to the naill.-. ot oaTitatiOJl i"-lt• 
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CAVIT ATION PHO TOGR APHS 
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• 
aill IJ*e4 Photo~ ot CaTitatica »•m• • 
Suo..'l plcWNI ~alam ., 201000 ~~ ptl" MOOJIII ar-
blPeJ" r.l&'- ~o tbe s...,~s.. p ••• ... u., 
~i•• ...S nb ...... .,.a~• '- 1lba lU. 111 
tm Wivi4ual •ntation bu~le. '1'hU 1.8' port ot 
aa &iiJMk -. tM probl• ot tbt tum..-al •tur• 
cl onltatiQD ltMlt, 'fta --~ ot tld• p:robt.l 
~ .till h1#l41l" apeea tor 'flari.fi.ont1ou,. 
~ ~ ... -.n tea • so,_ooo per .-coD4 tmet 1t1U 
biPer rt.t.l ue _. .. NT• 

fa Pel'Qeotiw ~· ot Con'U9lle4 .1-.phfz. t...abUi« !-.ll 
UM4 ro.-. swy ot th• ~~ptoial prob~ ot Yatw •JJtW·• 
!hS. .S.. • nlatlwlJ' _, ftel.t ot ,_.a1llgatlall with 
..._, illportas ,n'b~ •. !bit . .,...,.. •• -. ntaelwct t• 
-'al)t ot ..,uiMDtal openuaa. 

llllwp& l'botoii"Ph o-t 1'Njecrtory ill I•mwhSng 1'aDk 
O.J'liPPil.tg _,_ tt.l4a 11111 J*'ld'b 1tle aoatU"a- ,_GOD., 
tisNo1d.c or the cti" tn3•CI1iory Del aotioD or 1lhe _..1 
a1#, eaeb po~. !h1a t.allk t.1 ~ cml7 OM GU~at. Sa 111hUh 
tbt t.lr preuur•• ..,.. oontro n.a lD ·CJ!'~r to •S.laq full• 
••le ooe-41,.._.. 
'P•~~l.,.. Drtwizls ot tM hH sur~ •te.r ~1 
U.iM Pwt ._..,..nt ot the ~~.Uo ~ • 
.-e1 ... ot bocliea 'llhiah *'" • thl au'J'tan or w111b 
·•hallft au-.r~•· fh1a pt.ee ot appuatu ......_ 
tba rage ot probt.l wbioh •:r be •tt~aUe4 1D thla 
~ol'dor7• It s.. neuSa& ~l•tic at the pr•_. 
tJ... 
I FREE SURFACE: WATER leJN 
H'll'IIOINNUIK..'Ii IAIIOI\ATCift'r 
Cal l fornla ln311tut;.: nl' rl'(:tronlogy 
IV • the Polar1r.ed Light Flume 
Photograph ot Apparatu. 
Und on V1aual atudy of flow patterns• Lit;l\t pusing 
through polal"'id IOAOns and the water W11oh oontains a 
dilute suspension ot n ntanite, pendta the ob• nation 
o£ &Otual. now patteru 1n oolor • !his iS Of varied 
ua~t'Ulnels, aa 1n the determination ot the moat aat1utao-
tory ~1• tor a Ghroud rin&• 
An Ordinary Fbotopoaph 1oh "Stopl" the Flc.-, Showa Only 
Turbulen 
An Rumple of How the Obaerved flow Pattern i1 Recorded am 
Reported 
Such photographs ve b au erosded by oomp lete d1agr-.a 
showing the model only in outl inl. 
POLARIZED L I GHT FL UME 
FLOW PATTERN AS OBSERVED WITH POLAR IZED LIGHT 
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FLOW DIAGR AM AS CONSTRUCTED FROM OBS ER VATI ONS 
IN POLARIZ ED L IGHT FLUME 
..• 
1'he oo letion ot ourrent OOMtruot1on will enable 
thitl Labo:ratot-y to ext.n4 greatl.7 the ranp ot 
1ntormat1on 1t o pply with l"tgard to apeeitio 
pJ"Oj ctilee. Such testa aad epeoitlo deaie;n 
pro nb are not the t 'V1lluable hrvioe 1thich 
it c renrune. 'rl-..4 t •• ~ sp citio data 
al.J"ea.c!y obtained is a rich lldl:le • l30W be in~ 1t0rkecl, 
to extract n eta epplioe.ble to g_,rsl projeot1lo 
•1gn. Such into tion should ahortc -.tol'illll)" 
the tim b n first doai!:ll lllld tual proc!uoti on. 
In ditim:l to data alreftdJ' obtained and now being 
analyudt the nnr tool , herein deaorlbed bl-ietly, 
cq be powert\tl taotor1 in the eolU"d.on o£ ol 4 and now 
bQic probla in projltotile design and peJ"to!'tWle•• 
